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How ELECTROMET Serves the Steel Industry
I N addition to providing a full line of high-quality ferro-alloys
and alloying metals, Electro Metallurgical Company serves
steelmakers in other important ways:
Laboratory Research —
You can benefit by the new
alloys developed by our con-.
tinuous laboratory research.
Developments from this
research include the low-
carbon ferro-alloys, silicoman-
ganese, SILCAZ alloy, calcium
ferrocolumbium.
Field Metallurgists — You
can obtain the help of our
trained metallurgists who ren-
der on-the-job assistance in
the use of ferro-alloys. These
men are qualified to suggest
the grades and sizes of alloys
best suited for your particular
steel and practice.
metal, calcium-silicon, and
Experience—Our store of information about ferro-alloys and
their use, based on over 40 years' experience in producing
them, is available to the steel industry.
Technical Booklets—you will find
helpful information about ferro-al-
loys and metals in ELECTROMET'S free
technical booklets and reprints.
Among these are “ELECTROMET
Products and Service" and
"ELECTROMET Ferro-Alloys and
Metals." Write to our Technical Service Department to obtain
copies of these booklets.
Convenient Stocks —
You can count on prompt
deliveries of ferro-alloys
from ELECTROMET, since
our offices, plants, and
warehouses are conven-
iently located to insure
efficient service.
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ELECTROMET Ferro-Alloys and Metals
Information about these and other alloys and metals produced
by ELECTROMET is contained in the booklet, "ELECTROMET
Products and Service." Write for a copy.
CHROMIUM . . Low-Carbon Ferrochrome (in all grades from
0.03Y; maximum to 2.00c,; maximum Carbon), Nitrogen-Bearing
Low-Carbon Ferrochrome, High-Carbon Ferrochrome, SM
Ferrochrome, Chromium Metal, CMSZ Mix, and other
Chromium Alloys.
VANADIUM. . . Ferrovanadium in all grades and Vanadium
Oxide.
COLUMBIUM .. . Ferrocolumbium.
MANGANESE. . . Standard Ferromanganese, Low-Carbon and
Medium-Carbon Ferromanganese, Low-Iron Ferromanganese,
Manganese Metal, and other Manganese Alloys.
SILICOMANGANESE . . . Max. 1.50 and 2.00% Carbon Grades.
TUNGSTEN . . . Ferrotungsten, Tungsten Powder, and Calcium
Tungstate Nuggets.
OA 
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BORON . . . Ferroboron, Manganese-Boron, Nickel-Boron, and
SILCAZ Alloy.
SILICON . . . Ferrosilicon in all grades including both regular and
low-aluminum material, Silicon Metal, SMZ Alloy, and other
Silicon Alloys.
TITANIUM . . . Ferrotitanium, Silicon-Titanium, and Manganese-
Nickel-Titanium.
CALCIUM . . . Calcium-Silicon, Calcium-Manganese-Silicon, and
Calcium Metal.
"EM" BRIQUETS . . . Silicon, Silicomanganese, Ferromanganese,
and Chromium Briquets.
ZIRCONIUM ... 12-15%, and 35-40% Zirconium Alloys, and
Nickel-Zirconium.
"CMSZ," "Electromet," "EM," "Silcaz," "SM," and "SMZ"
are trade-marks of Electro Metallurgical Company.
ELECTROMET Ferro-Alloys and Metals are sold by Electro
Metallurgical Sales Corporation. Offices: Birmingham—
Chicago — Cleveland— Detroit — New York —Pittsburgh —
San Francisco.
Electromet
Ferro-Alloys rkand Metals
In Canada: Electro Metallurgical Company of Canada, Limited, Welland, Ontario
Electro Metallurgical Company
Unit of Union Carbide and Carbon Corporation
30 East 42nd Street EI33 New York 17, N. Y.
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The four small hortenspheres are used
as storage tanks for products made in a
pilot plant. A laboratory assistant is
securing data from a gage on one of the
spheres. The four-color plates were ob-
tained through the courtesy of Ethyl
News, published by Ethyl Corporation.
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A Rotor for a 60,000-kilowatt steam turbine is shown here being
checked for bearing alignment at the Schenectady works of the General
Electric Company.
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In the electrical manufacturing
industry, it takes an engineer to
sell. He must be prepared not
only to explain the features, con-
struction and design of his prod-
uct, but must be able to apply
it as well. He should foresee
operating problems of his cus-
tomer and be able to explain
how the apparatus works under
every condition.
For example, at Westinghouse:
APPARATUS SALESMEN... are responsible for the sales of
all Westinghouse products to a group of regular customers.
PRODUCT SPECIALISTS . . . are experts on specific
types of equipment; they know and can demonstrate
how the motor, switchgear or other apparatus works.
DIVISION SALES ENGINEERS . . . are specialists cover-
ing broad lines of products such as steam equipment,
wif*
This is but one of the many oppor-
tunities open in the electrical field.
There are many others—in engineer-
ing, research and manufacturing at
Westinghouse. Begin plans for your
future by sending today for your free
copy of "Finding Your Place in
Industry".
Westinghouse
PLANTS IN 25 CITIES .. . OFFICES EVERYWHERE
radio apparatus and are experts in its application.
INDUSTRY SALESMEN . . . keep abreast of changing
developments in specific industries, such as textile,
steel, petroleum. . . and formulate plans to maintain
the advance position of Westinghouse in these fields.
Your sales opportunities with Westinghouse are as
broad as industry itself. Wherever power is applied,
there's need for Westinghouse equipment. G-10004
To obtain copy of Finding Your Place in Industry, consult
Placement Officer of your university, or mail this coupon to:
The District Educational Coordinator
Westinghouse Electric Corporation
20 N. Wacker Drive, P.O. Box B, Zone 90
Chicago 6, Illinois
Name 
College Course 
Address 
City State 
-s

School Spirit
A freshman class totaling 144 members was enrolled at Rose this month. Forty-eight freshmen are
non-veterans, or "green-hats"; the remaining ninety-six are veterans.
This new class of freshmen will probably be the center of an upward swing of school spirit, but
if the usual pattern is followed there will be a flurry of activity at the beginning of the term as the
freshman commandments are laid down, enough hazing to get the freshmen started out in traditional
style, and then a slow decline as everything bogs down to normal again.
For the past two or three years school spirit has meant little more than freshman hazing and a
few rules enforced by the seniors.
Hazing has its place, but more important signs of a real, healthy school spirit are the activities
which involve intra-mural competition and which are participated in by large numbers of the student
body. The intra-fraternity sing, sponsored by the Lost Greeks last year, is a good example of this type
of activity. Other examples are the freshman-sophomore contests which took place regularly before
the war but which have not been revived since then. The contests consisted of tub races on the lake
and wrestling matches between representatives of each class, and then a tug o' war in which all joined.
The most common example of school spirit at low ebb has been the poor attendance and passive
spirit shown at some of our athletic events. One reason for poor support may be the lack of winning
teams, but that in turn is partly the result of a lack of interest on the part of the student body. With
the building of a new fieldhouse and the entrance of Rose in the Hoosier Conference, which means
participation in football, basketball, baseball, and track, the outlook is promising for an interesting
and active athletic program. Baseball and track seasons are now under way. The highlight of the track
season is the Rose Relays on April 24, when Rose will be host to about ten schools. This track meet
has great potential for being one of the big events of the year; it can be just as successful as we stu-
dents of Rose want to make it. 0. S.
The Engineer In Society
In his book, The Engineer in Society, John Mills expresses the opinion that the application of
scientific methods to social problems is the last hope of civilization. That idea, which may seem start-
ling or a little drastic, comes from a brilliant engineer of great experience who seems to have devoted
much thought to the subject.
Mr. Mills relates that before arriving at that conclusion he at one time pinned his hopes for civili-
zation upon, and then abandoned, the following ideas: religion; better, more universal education; ma-
terial plenty; and better communication among men. Since each of these ideas has seemed to fail inbeing able to produce a stable, peaceful world, Mr. Mills has come to the conclusion that there is noimmediate solution for the problems of society; however, one thing which still remains to be tried is
an attempt by engineers to band together and apply scientific principles to those problems. It is for their
own benefit that engineers should do so, for they are as much affected by wars and economic depres-
sions as anyone alse.
Mr. Mills illustrates the fundamental place of engineers in society by considering a hypothetical
situation in which civilization is again returned to the stone age. The only thing retained from modern
civilization would be the objective, scientific manner of approach in the minds of engineers and scien-
tists. It would then be the engineers and scientists who would rebuild the civilization with very little
being contributed by bankers, merchants, salesmen, and all who live by non-productive effort. At worst,
engineers could only retrace their steps, if they yielded to lawyers, philosophers, and politicians with-
out demanding that their ideas be proved in a scientific manner. At best, engineers could help build
a vastly improved society by retaining control over the manner in which their contributions were
used. The illustration is imaginary, but is clearly shows the work cut out for the engineers in our
present society. 0. S.
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Dock at Loraine, Ohio. Cut Courtesy of the United States Steel Corporation
New Look In Blast Furnaces
Although pig iron is the chief
product of the blast furnace opera-
tion, the chief raw material is not iron
ore but the air of the blast. Air is
used in far greater quantity than any
other of the materials used in the
furnace, and is therefore a production
problem of first rank.
Since the amount of iron produced
varies as the volume of air blown, the
air supply is of increasing importance
because of the poorer grade ores that
must be the iron supplier in the fu-
ture. In attempts to improve the
efficiency of the blast furnace, two
developments in improved air supply
have received considerable attention.
The first idea is to increase the oper-
ating pressure of the furnace. The
second development is the enriching
of the air blast with oxygen.
The Republic Steel Corporation
has done the leading research in this
country on high pressure blast fur-
nace operation. Higher pressures can
be created in three ways: first, the
volume of air being blown in a given
Page 6
By Fred Corban, jr., ch.e.
The above photograph was taken
at a dock on the Black River at
Loraine, Ohio. In the foreground
are stockpiles of limestone and ore.
Blast furnaces and hot blast stoves
stand out against the sky in the
background. The insustrial plant is
that of U. S. Steel's National Tube
Company.
time is substantially increased while
maintaining the same gas velocity
through the furnace; second, the
same volume of air is blown, but there
is a marked decrease in the gas
velocity; and third, the volume of air
is increased while the gas velocity is
decreased.
The Republic experiments were
done by increasing the blast pressure
from about twenty pounds per square
inch to thirty pounds, and increasing
the pressure at the top of the furnace
from two to three pounds per square
inch to a maximum of eleven pounds.
Only minor changes in the struc-
ture of the furnace were necessary
for pressure operation. To increase
the blast pressure the volume of air
blown was increased. To maintain the
higher top pressure at all times,
equalizer and throttling valves were
added.
The major changes in the operation
of the furnace have already been
mentioned — the increased pressure
and the decreased gas velocity. The
velocity factor determines much of
the furnace's behavior. At high gas
velocities the materials in the furnace
tend to group together and form chan-
nels through the burden of the fur-
nace. The greater the velocity of the
gas, the greater the tendency to chan-
nelize. As these channels form, the
contact between blast and the ore,
coke, and limestone is reduced.
Since the amount of iron produced
is proportional to the amount of oxy-
gen in the blast, the most apparent
result of pressure operation was an
increase in daily production. This in-
crease is shown in Graph I. The im-
proved contact due to the reduced gas
velocity also increased production.
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One result which required exam-
ination was the change in the ratio of
carbon monoxide to carbon dioxide
in the exhaust gases of the furnace.
Since the most basic reaction in iron
ore purification is the reduction of
iron oxides to iron by carbon mon-
oxide, the lower the ratio of carbon
monoxide to carbon dioxide, the
higher the efficiency of the reduction.
Because of the better gas-burden con-
tact and the lower gas velocity in
pressure operation, the gas ratio was
greatly reduced.
Pressure operation results in lower
coke consumption for two reasons.
Less carbon monoxide must be pro-
duced per ton of iron because of the
better gas balance. In addition to this
improvement, the thermal require-
ments of the furnace are met with
smaller amounts of coke because
there is better heat transfer from the
gas to the burden at the lower gas
velocity. The reduced coke consump-
tion is shown in Graph II.
Periodically the burden of a fur-
nace tends to prevent the passage of
the gas. In this case the furnace
"hangs up" and increases the pres-
sure below the point of the hang.
When the pressure becomes great
enough, the temporary block is
broken and the furnace "slips." As
one might expect, the tendency to
slip increases with an increase in the
volume of air blown. However, this
tendency also decreases as the dif-
ference between the blast pressure
and the top pressure decreases. Since
pressure operation is based on a low-
The movement of the burden down
the furnace is also improved because
er pressure drop through the furnace,
the tendency to slip is decreased in
pressure work.
of the decreased tendency to chan-
nelize. In these two ways pressure
operation makes for smoother opera-
tion of a blast furnace.
The quality of iron produced by
pressure operation is generally high-
er and more uniform than that of iron
produced in normal operation. The
higher quality is reflected in a lower
percentage of sulfur in the iron. Since
coke is the chief source of sulfur in
the furnace, the decreased coke rate
is probably the reason for the im-
proved quality. The more uniform
quality is probably the result of the
smoother operation of the furnace
with fewer slips and more uniform
burden movement.
Dust from the furnace is driven off
with every slip and is carried off con-
tinuously in the exhaust gases. Col-
lection of this flue dust is a major
problem in furnace operation. The
amount of flue dust in pressure oper-
ation in lower than that in normal
operation because of the decreased
tendency to slip and the decreased
carrying power of the exhaust gas be-
cause of the lower gas velocity.
In the initial experiments with
pressure operation, there was an in-
crease in delay times. A furnace
operating under pressure seems to
burn tuyeres more rapidly than the
normal furnace. There were also
erosion problems in the throttling
valves and the equalizer valves, but
this problem can be solved by hard-
surfacing the valves. In general it is
believed that most of the difficulties
Cuts Courtesy of United States Steel Corporation
A blast furnace and hot blast stoves.
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encountered so far can be corrected.
The possibility of power recovery
from the exhaust gases is being seri-
ously considered. The gases would be
expanded adiabatically through a gas
turbine. It has been calculated that as
much as 2700 horsepower could be
produced in this way. The gas is then
cleaned and burned to heat the stoves
of the furnace as is usually done.
Pressure operation allows a flex-
ibility of control never before avail-
able in furnace procedure. It has been
shown that one can control, through
manipulation of average static fur-
nace pressure and the amount of wind
blown, the coke rate, iron production,
and flue dust production over a wide
range. The reduced coke rates, the
decrease in flue dust, and the reduc-
tion in heat requirements per ton of
pig iron reduce the cost of producing
iron.
Another improvement in blast fur-
nace operation proposed is that of en-
riching the blast with oxygen. The
possibilities of oxygen enrichment
have been considered for several
years but a ready supply of oxygen
at practical prices has not been avail-
able.
The latest development in the oxy-
gen producing for industry is an oxy-
gen plant on the site where the oxy-
gen is to be used. The Linde Air Pro-
ducts Company announced more than
six months ago that they were pro-
ducing 90% oxygen at three pounds
pressure for less than six dollars a
ton. Reports such as these definitely
give rise to optimism in respect to
the use of gaseous oxygen in on-the-
(Continued on page 24)
This blast furnace, now under construction, will have a
rated annual capacity of 500,000 tons of iron when it is
completed next fall.
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The
Hoffman
Process
By
John Winters, jr., m.e.
Aluminum generally comes from
bauxite, an impure aluminum hy-
drate found in significant deposits in
British and Dutch Guiana. The
United States obtains a large per-
centage of this aluminum ore for re-
duction to aluminum by the Hall
process. Before reduction is under-
taken, bauxite is concentrated by the
Bayer process, which depends upon
the fact that sodium hyroxide dis-
solves alumina from the rest of the
impurities, leaving undesirable com-
pounds in the "tailings" or waite
solids. Undesirable impurities, nota-
bly silica, must be low or much of
the alumina in bauxite is lost in the
"tailings" of the Bayer process.
During World War II, when the
United States was faced with a sub-
marine blockade of Guiana ore ship-
ments and only a meager domestic
reserve, United States scientists em-
barked upon the century-old prob-
lem of extracting alumina from clay,
one of the most abundant and yet one
of the most tenacious compounds of
aluminum commonly known today.
Clay, a hydrated alumina silicate, is
very difficult to decompose because
of strong intermolecular bonds be-
tween silica, alumina, and oxygen,
but since there is an unlimited
amount of clay in the earth's crust,
Page 8
Dr. James I. Hoffman, discoverer of the Hoffman Process.
there is a continual incentive to study
means of extracting aluminum
from it.
In the last 75 years over 60 such
chemical processes have been intro-
duced for this purpose, but none has
ever been able to produce aluminum
at a low enough cost to successfully
c ompe t e with bauxite-produced
aluminum. Many scientists—even
the meticulous Germans—have tried
and failed in the attempts to get eco-
nomical and workable processes.
These processes fall into two general
classifications: acid extraction proc-
esses and alkaline extraction proc-
esses, a majority falling into the lat-
ter classification. Since iron and
silica are the principal impurities in
clay, an ideal process would be one
that could separate them from alum-
ina at the very outset. In the alka-
line extraction processes, iron com-
pounds are easily removed, but a
complete separation of silica is never
obtained, resulting finally in alumi-
num alloyed with a considerable
quantity of the non-metallic element.
Acid extraction processes have the
advantage of easily removing the te-
nacious silica at the outset, leaving
the less troublesome iron compounds
to be removed by other means later
in the process. By far the most im-
portant of the recent acid processes
is the Hoffman process, developed
during the war by National Bureau
of Standards scientists, but only re-
cently released to the public. Nat-
urally, all of the scientists who de-
veloped workable processes for the
United States in the face of actual
shortages are proud of doing "what
could not be done" and their accom-
pl'ishments secure the fact that the
U. S. will always have enough alum-
inum in the future.
In the light of what has been said,
it might appear that the reactions in-
volved in the Hoffman process are
very complex and mysterious. This
is an altogether too hasty conclusion,
for the chemical reactions involved
are the same ones that have been de-
veloped in the analysis of bauxite,
high aluminum refractories, ceramic
materials, and in the redetermination
of the atomic weight of aluminum.
Raw kaolin undergoes the following
treatments before emerging as alum-
inum ore: (1) roasting the clay for
about one hour at about 700°C., thus
loosening bonds between silica and
alumina, (2) digesting the roasted
product with dilute HC1 in a closed
(Continued on page 20)
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Pilot Plant Operation
In the chemical process industries,
a pilot plant is the development stage,
oridging the gap between laboratory
experimentation and full scale pro-
duction. It is a stage of such import-
ance that it is employed in the de-
velopment of the great majority of
new chemical products, and in im-
proving the economic favorability of
production of many well established
products. If is indeed a rare process
which will prove economically sound
without removal of the many unfore-
seeable quirks which arise in scaling
up of process operations.
Since construction and operation
of a pilot plant, often to be used for
just one process, entails the capital
investment of many thousands of
dollars, both the chemical and eco-
nomic aspects of the process must
indicate a profitable return. Even
after the practicability of the process
has been proved in the laboratory, the
determinations of marketable quan-
tity and sale price must promise a
return sufficient to justify the risk of
the great amount of capital necessary.
The primary purpose of the pilot
By Karl Hauser, sr., ch.e.
plant is to yield information about
plant design, but in some instances
the plant is used for research investi-
gation, operator training, samples, or
production. Any of these secondary
uses is pursued to the detriment of
the pilot plant's primary objective.
Two types of data are needed for
complete design — chemical and
mechanical. In both types, basic in-
formation and general requirements
will have been obtained by laboratory
research.
The use of a pilot plant yields de-
sign data which are difficult or im-
possible to obtain in laboratory pro-
cedures. The pilot plant is the small-
est stage of a process in which engi-
neering materials are used through-
out, and in which the apparatus re-
sembles that of a full sized plant in
size, shape, and appearance. It is in
the pilot plant that selection of ma-
terials of construction is made, on the
basis of laboratory experiments con-
cerning action of process conditions
on various materials. It is expected
that numerous failures will result,
for the aim is to make use of the
cheapest materials which will pos-
sibly serve the purpose.
The pilot plant is the most ad-
vantageous point in process develop-
ment to convert from laboratory
batch operations to continuous meth-
ods. Both continuous processes and
continuous series of operations may
be best evaluated as to practicability
and worth in the pilot plant.
Wherever possible, slight altera-
tions in process or equipment are
effected in order that standard pro-
cess industry apparatus may be uti-
lized. The great saving resulting from
elimination of special types is an im-
portant economic asset of the pilot
plant operation.
Process data are among the prime
benefits of pilot plant operation, for
variation in the chemistry of the pro-
cess between small scale and large
scale operation is often considerable.
For this reason, the pilot plant should
be of such a size that dumping losses
are not exceedingly large. There is no
accepted upper limit for scaling up
from laboratory to pilot plant opera-
(Continued on page 18)
Cuts Courtesy of Allis Chalmers
On the left is a solvent extraction pilot plant. The cut on the right shows corresponding equipment in the full sized plant
which was built after experimentation with the pilot plant. The plant extracts oil from cottonseed and has a capacity of 200
tons of cottonseed per day.
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Research And Development
Sound Waves Detect Flaws in
Forgings
Improved methods of locating flaws
in large metal forgings by means of
high-frequency sound waves can be
used with parts too thick to be suc-
cessfully X-rayed.
Supersonic inspection, as the proc-
ess is called, will detect tight cracks
which are not likely to be found by
X-ray methods, although X-ray has
quite an advantage in being able to
show defects in such a manner that
the type can be more easily identi-
fied.
This method is somewhat like the
echo techniques used in radar, in
which electric impulses are reflected
back by obstacles to the antenna
from which they are sent. When high-
frequency sound waves are sent
through metal, waves that hit a hid-
den flaw within it are reflected back.
In this method a small quartz crys-
tal is used as a transducer, a device
to convert electrical energy into pres-
sure waves, or returned pressure
waves into electrical energy. Ex-
treme short pulses of radio frequency
power are fed to the transducer, with
intervals between the pulses to per-
mit the receipt of returned waves if
there are any.
In inspecting small metal objects,
the quartz crystal and casting are
separated but both placed under
By Dale Carey, soph.
and J. R. Brentlinger, soph.
water. This permits the supersonic
beam to be directed into fillets and
curved surfaces. When large objects
are being inspected, their surfaces
are usually flat enough to allow the
ffuartz crystal to be placed directly
against the parts.
There is no well-defined limit to
the thickness of a part that can be
inspected by supersonic means pro-
viding the metal is homogeneous,
and the proper frequency and power
are used.
Rockets Lay Field Telephone Wires
A practical method of laying light
telephone wires over rough country
by use of rockets and a special type
of wire dispenser has successfully
passed the testing stage, the Army
Signal Corps has revealed.
The rockets can be fired without
use of a special launcher. In its orig-
inal container it can be fired from a
wedge-shaped hole dug in the ground.
The wire dispenser used is an im-
proved version of a reel developed
during the war by which wire was
paid out by bazookas or rifle gre-
nades.
The distinct advantages of the rock-
et method of laying wires lies in its
simplicity and the fact that the equip-
ment required is easily portable. One
man, equipped with a wire dispenser,
a small field telephone and a rocket,
can establish wire communication for
relatively short distances over rivers,
Cuts Courtesy of General Electric
The Control Board (above) regulates the gas mixture for
burners on the glass lathe shown at right.
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lakes, ravines and cliffs. The wire
used weighs 48 pounds per mile.
Mathematical Super Brains on
Display
Biggest collection of the fastest
"brains" in the world has been dis-
played by the Army. The calculating
machines, working with lightning
speed, demonstrated the type of in-
tricate problem each is best adapted
to solve.
The ENIAC, only large-scale elec-
tronic computer in operation today,
was the star performer. It can add
numbers in 1/5000 of a second. Con-
taining about 18,000 electronic tubes,
it was first put to work almost two
years ago. Only within the last few
months has it been installed in its
permanent home here.
A newer, more versatile version of
the Electronic Numerical Integrator
and Computer, to be called the
EDVAC, is being built. Its speed,
however, is not expected to surpass
that of the 30-ton ENIAC. Yet an-
other machine, the UNIVAC, that
can classify and arrange both decimal
and alphabetic information, is being
designed as a truly universal auto-
matic computer.
The Sequence Control Relay Cal-
culator, one of the first to complete a
problem without the intervention of
a mathematician, is another of the
"brains."
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aThe Bell Relay Computer is an
electrical computing robot created
out of standard telephone dial switch-
ing equipment. The collection also
includes a differential analyzer, one
of the earlier types of "mechanical
brains," upon which a number of im-
provements have been made.
By saving weeks, months and even
years of tedious computations, these
calculators make it possible to pre-
dict mathematically the faults of a
new airplane design so danger spots
can be avoided in building. They
point the way to better guns and pre-
dict the performance of fuels they
settle questions of nuclear physics
and rapidly compile population sta-
tistics.
New Side-Band Transmitter
Double the number of radio-phone
stations can be operated without in-
terference by use of a new and rad-
ically simpler single-side-band radio
transmitter.
The side-band is a radio wave trav-
elling side by side with the so-called
carrier wave, the steady signal which
is radiated by conventional transmit-
ters. This carrier signal changes in
strength in accordance with the
speech or music being sent. In radio
language it has amplitude modula-
tion. This modulation sets up the ad-
ditional waves which are immediate-
ly adjacent to the carrier wave. They
are ordinarily so close to it that they
are not distinguishable.
The new transmitter, so simple in
design that it can be adjusted and
operated by a radio operator, re-
quires no special components and
can be readily duplicated by ama-
teurs. Unlike earlier transmitters for
the same purpose, it employs only
one high-power stage of amplification.
It requires but one-third the power
needed for conventional radio com-
munication.
The device utilizes only one of the
side-bands formed. It eliminates the
carrier signal completely. Voices
transmitted by the single-sideband
system are received as unintelligible
gibberish by the ordinary, living-
room short-wave set, but on the com-
munication-type sets used by ama-
teurs the signals can be converted to
clear speech by a simple adjustment.
While the new transmitter is ex-
pected to be used in both the com-
mercial and amateur ,eld, it will be
a favorite with amateurs. Single-
sideband makes possible for the first
time simultaneous transmission and
reception, so that amateur radio con-
tacts become exactly like telephone
calls. 1
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Change Geranium Into Metal
Useful in Making Rectifiers
By knocking holes of positive elec-
tricity in the unusual metal germa-
nium with an atom-smasher, physi-
cists have created a new kind of
substance that promises to be useful
in rectifying electricity and convert-
ing light into electricaleffects.
Very pure germanium metal was
bombarded with the hearts of heavy
hydrogen atoms, deuterons, accel-
erated by 10,000,000 volts. Although
the attack was for only a few seconds,
lasting changes were produced in the
metal, and the resistance of the metal
was increased ten-fold.
"Holes" which behave like elec-
trons that are positive electricity in-
stead of the usual sort of negative
electricity are created by the bom-
bardment and this leads to new phe-
nomena which allow the use of the
bombarded material as rectifiers,
photosensitive devices, and for other
possible uses.
The bombardment permanently
dislocates atoms from their regular
positions in the metal, and when
these atoms are dislocated they are
able to take up electrons from the in-
ternal structure of the metal and
produce in this way some holes that
for all practical purposes behave like
positive electrons.
Half of a piece of the metal can be
bombarded and made to conduct
electricity by means of the postive
holes and the other half can be left
alone, conducting in the ordinary
manner. This makes a rectifier that
can yield direct current from alter-
nating current. The sharp boundary
between the positively and negative-
ly conducting regions is extremely
photo-sensitive and can be used to
convert light into electricity, partic-
ularly in the invisible infrared re-
gions of the spectrum.
Other nuclear particles are being
tried in a similar way for their ef-
fects on germanium and other sub-
stances. The hearts of helium atoms,
called alpha particles, have alredy
been found to produce strong effects.
Crystals Replace Quartz in
Telephone Systems
Home-made synthetic crystals are
fast replacing imported quartz in the
American long distance telephone
system.
Quartz crystals, or an equally good
substitute, are essential in long-dis-
tance telephony as well as in radio.
They are able to convert mechanical
energy, such as sound waves, into
electrical energy, or they can reverse
the process. Scientists say they have
piezoelectric properties. In use, they
are called filter crystals because each
crystal is so cut that it permits waves
of only one frequency to pass. One
crystal determines the frequency of
the electrical signal sent over the
wire or through the air; its mate
picks out the frequencies of this par-
ticular type from many transmitted
at the same time in channels of dif-
ferent wave lengths.
In long-distance telephony, crys-
tals which will vibrate with unvary-
ing frequency when electric currents
are applied to them are used in send-
ing many conversations over the
same wire at the same time. At the
receiving end, the crystals guide each
conversation into its proper channel.
Most of the quartz crystals used are
(Continued on page 14)
Hole opened in clouds by seeding them with dry-ice pellets.
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Campus Survey
School Spirit Returns
The simultaneous arrival of spring
and one hundred and fifty new fresh-
men at Rose has revived a great deal
of the school spirit that was some-
what latent during the colder months.
The newly dubbed sophomores have
had their hands full in attempting to
imbue the new students with the
"Freshmen Commandments." As the
weather moderates the freshmen will
be looking forward to the baptismal
services that the sophomores conduct
annually on the east shore of the
lake.
In order to strengthen the class as
a unit, the sophomores held a stag
party at Edgewood Cabin shortly be-
fore their promotion from the status
of freshmen.
The freshmen and sophomores are
not the only students in school who
have been engaging in revival of
school spirit. It was not too long ago
that students in the recreation room
were spectators to the removal of an
illigitimate growth of hair on the
upper lip of an underclassman. Stal-
wart members of the senior class per-
formed the operation.
Plans for Summer
Vacation Announced
At a recent meeting of the curric-
ulum committee plans were made to
give the students and faculty of Rose
a month's vacation during the coming
summer. This announcement came as
welcome news to most students and
faculty members. Many members of
the faculty have been teaching since
before the war without a vacation,
and will welcome the chance to put
down the books and pursue less seri-
ous activities for a while.
The vacation as planned will start
on June 26, and last until July 26.
The regular plan of twelve weeks of
school and one week intermission will
then be followed until July 23, 1949,
when there will again be a one month
intermission.
Baseball and Track News
To fill out the short basketball sea-
son, Coach Jim Carr inaugurated an
intramural basketball tournament.
Eight teams were chosen from ap-
proximately eighty men, with mem-
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By Jim Morris, jr., c.e.
and Michel Cvengros, jr., e.e.
hers of the varsity squad acting as
managers. The tournament was play-
ed on a double elimination basis, and
the teams managed by Don Smith and
Pollock wound up in the final game.
Smitty's Smoes won by an over-
whelming score of 17-13.
The tournament was very success-
ful in that it proved that there was
enough interest in the sport to insure
a good turnout for next year's team.
The baseball team, although con-
fined to the gym because of adverse
weather conditions, is rapidly round-
ing into shape. Coach Carr seems well
supplied with battery candidates, but
as yet nothing is known about their
ability in actual competition.
Phil Brown has 33 candidates try-
ing for positions on the track team,
but he has also been hampered by
bad weather. Only five men remain
from last year's squad: dashman Bill
Young; pole-vaulters C. Wistar and
Bob Grant; half-miler Karl Hauser,
and high-jumper Bob Royer. As yet
no candidates have appeared for the
discus, javelin, or shot-put. These
were Brown's big worry last year,
and it is hoped that the new fresh-
man class will turn out some good
men in these events.
The track schedule calls for eight
meets, four of them on the Lost Creek
track. The big event of the season will
be the Rose Relays, scheduled for
April 24. Twenty-one colleges in In-
diana, Illinois, and Ohio have been
invited to participate in this event.
The complete track schedule is as
follows:
April 10, dual meet with Indiana
Central, here.
April 14, dual meet with Franklin
College, there.
April 24, Rose Relays, here.
May 11, dual meet with Earlham,
here.
May 15, Little State meet.
May 18, dual meet with Canter-
bury, at Danville.
May 22, Hoosier College Confer-
ence meet, here.
Rose has Winners in
National Bridge Competition
There are several students at Rose
who take the game of contract bridge
almost as seriously as they do their
mathematics. It is next to impossible
to enter the recreation room during
the day without stumbling over the
perpetual bridge game. There is a
rumor to the effect that bridge has
flunked more men out of Rose than
has Dr. Sousley.
At any rate, two of our more pro-
ficient bridge experts recently re-
ceived national recognition. Chuck
Butel and Ben Richardson received
word that they had been selected as
one of the two teams from this part
of the country to participate in the
National Intercollegiate Bridge tour-
nament.
The United States was divided in-
to eight zones and two teams were
selected from each zone to compete
in the national tournament. Zone six
(the zone in which Rose competed)
contains twenty-one schools. Since
each school was allowed to enter four
teams, Chuck and Ben were selected
from some eighty teams who com-
peted.
St. Pat's Day
Of the many social. events of this
time of the year, perhaps the most
important to the engineer is St. Pat's
day dance. For the benefit of those
who do not realize the importance of
St. Pat's day I call their attention to
the fact that it was St. Patrick who
drove the snakes eout of Ireland, and
that was without a doubt the great-
est engineering feat of all time. Our
dance in celebration of the occasion
was held a bit early this year in order
to keep from having it too near the
final examination week. The Blue
Key fraternity, who annually spon-
sors this event, presented the dance
on March 6 in the Mayflower room of
the Terre Haute House. Music was
furnished by Leo Baxter's band.
A. I. E. E. News
For the first time in several terms,
Rose Student Chapter of A.I.E.E.
held one of its regularly scheduled
Thursday meetings in the evening.
The session was held at Rose on Feb-
ruary 19, 1948, with members of the
Senior and Junior classes and the
teaching staff of the Electrical De-
partment in attendance. The program
included two talks followed by re-
freshments.
The first talk was given by Richard
Burandt on the subject, "Salaries for
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the Graduate and Non-Graduate En-
gineer." His presentation included a
number of graphs which were de-
signed to illustrate comparisons be-
tween various present-day salary
levels of engineers. These graphs
were arranged according to experi-
ence and educational levels in the
entire engineering profession.
Money seemed to be the main topic
of the evening because Professor
Knipmeyer, who is the faculty coun-
sellor for A.I.E.E., presented a second
talk entiled, "Power Rates." The lec-
ture provided an insight into the
problem of methods for ascertaining
power rates and included illustra-
tions of the billing of power con-
sumers.
Bunsen burners of the Physics
Laboratory served very well to pro-
vide the chefs—Dave Mitchell and
John Avery (of the Program Com-
mittee) —with means for preparing
the refreshments.
Radio Club News
The Rose Tech Radio Club is proud
to report a very active winter term.
Election returns gave Al Strickland
the presidency, with Paul Ford as
Vice-Pres., and James Laughlin as
Sec.-Treas.
New equipment, in the form of a
2-meter and 6-meter antenna system;
and a RMME VHF converter have
been purchased for the radio
"Shack." Interest, expressed by
members, in radio receiver construc-
tion, has led the club to purchase
several 3-tube kits.
Several interesting lectures and
demonstrations have held the club's
attention: Mr. Kenneth Wise ex-
plained the intracacies of the Capac-
ity-Operated Relay, and Mr. Carl
Cowling demonstrated the Radio-
telephone Cab Dispatching System.
Sines of Life
By Jim Simms, soph.
I guess most every one remembers
the basketball tournament Coach Jim
Carr held last February. In fact,
some of us still have scars to show
for our efforts. Those tourneys are
certainly a lot of fun and they keep
the coaches on the alert, too. They
don't unearth much basketball tal-
ent but there sure are some great
wrestling and football prospects.
It appears that our seniors had
better inquire about joining the bar-
bers' union. They managed, after
some strenuous objection from the
juniors, to shave Mr. Pardun. Some-
body put his elbow in Wendell
Maudlin's stomach so forcibly that
he hasn't been able to hold a beer
since. The juniors won a temporary
victory when they managed to swipe
the razor during the first onslaught.
John Nevans is still mystified, but
the way I hear it John should speak
(gently, that is) to Tiny Smith. Any-
way, whoever does have the razor
please return to Roy Potts, his beard
is getting so long that he is afraid to
go near a senior.
The track team is working these
days in preparation for a tough eight
meet schedule. Back in March Phil
Brown was seriously considering is-
suing snow shoes. Too bad he didn't,
then Rose could have the only track
team in the country with webbed
feet. (Sorry, that just slipped out.)
Quite a bit of untried freshman talent
has been pounding the cinders and
Rose wives entertain at the leap year hop.
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some of it seems promising. Here's
hoping for a very successful season.
It will be a new experience for
most of us to see a Rose baseball
team in action. Although this is the
first postwar team, Rose has a repu-
tation for good baseball built up by
some of the past teams. Since we
have a new diamond, let's launch it
with a fighting spirit and a winning
team.
Have you noticed how everyone
seems to be walking about in a daze
this term? It must be the month's
vacation coming up. If every one has
one-fourth as good a time as they
are planning on, it ought to bring
back prohibition! I guess the faculty
really wanted this one because they
took no chances by letting the stu-
dents vote. Almost everyone seems
to agree that it should save a lot of
souls and improve general student-
faculty relations.
Remember way back in February
when the Rosé wives held their Leap
Year Hop? There's a rumor around
that they actually made some money
on that extravaganza. Now isn't that
just like a woman—after so many
classes had proved it an impossibil-
ity? I tell you there's no justice.
Now they say that in the spring a
young man's fancy turns to love. I
certainly wouldn't dispute this but
right now my fancy is to end this
article, so-o . . . the end.
Mr. Carl Cowing demonstrates a taxicab dispatching system
to members of the Radio Club.
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Alumni News
By Edward Meagher, jr., ch.e.
Another Rose alumnus moved into
the circle of corporation heads with
the recent election of Leroy A. Wil-
son, class of 1922, as president of the
American Telephone and Telegraph
Company, the world's largest cor-
porate enterprise. In becoming the
company's seventh president, Wilson
succeeds Walter S. Gifford who was
elected chairman of the board of di-
rectors.
Wilson went to work for the traffic
department of the Indiana Bell Tele-
phone Company immediately after
graduating from Rose with a degree
Leroy A. Wilson
in civil engineering. He held various
the recent election of Leroy A. Wil-
when he was transferred to the na-
tional organization. He became gen-
eral commercial engineer in 1942
and was elected a vice-president in
1944. During the past year Wilson,
in his capacity as financial vice-pres-
ident, has supervised the raising of
more than one billion dollars in new
capital to finance the largest expan-
sion program in the history of the
company.
Wilson's capacity for hard work
which has played a large part in his
success was demonstrated while he
was still in Rose. Although he held
a variety of part time jobs he still
found time to be very active in cam-
pus activities and was a member of
Tau Beta Pi. Among other activities
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he served as a member of the student
council, was a member of the Technic
staff and served as president of the
Interfraternity Council. His interest
in fraternities was carried over into
his post graduate days and he has
served as president of the National
Interfraternity Conference and is at
present a member of the board of
trustees of the Lambda Chi Alpha
Fraternity.
Mr. Wilson married the former
Blanche Wellhide of Fort Wayne in
1928. They now make their home
with their daughter, Shirley Ann, in
Glen Ridge, New Jersey.
9 (The alumni editor wishes 7 to thank Mr. Harry S.Richardson '00 for the fol-
lowing item.)
James B. Haney died February 21
at his home in Burlingame, Califor-
nia. After a number of years in the
engineering profession Mr. Haney
entered the U. S. Army and served
overseas in World War I. He retired
as a captain in the Ordnance Depart-
ment. Mr. Haney was a charter mem-
ber of the Sigma Nu chapter here
at Rose.
W. C. Heidenreich has33 been appointed managerof the plants of Canadian
Resins and Chemicals, Ltd., at Sha-
winigan Falls, Quebec. He was for-
merly with Carbide and Carbon
Chemicals Corporation in the pro-
duction department.
Mr. and Mrs. V. E. White-40 house have announced the
birth of a daughter, Sarah
Ann, born February 11, 1948. Con-
gratulations from the TECHNIC.
45 Robert Gillum is now in the Motor-Generator En-gineering Division of the
General Electric Company at Fort
Wayne, Indiana.
Kylander is now working
on his Masters Degree at
Oklahoma A. and M.
Russell Cox is with the
Phillips 66 Oil Company
in Phillips, Texas.
Loren Pittman has taken a posi-
tion with the Delco Products Com-
pany in Dayton, Ohio.
(Ccmtinued on page 25)
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RESEARCH & DEVELOPMENT
(Continued from, page 11)
imported from Brazil. A home-made
substitute makes America indepen-
dent of foreign material.
The synthetic crystal developed is
chemically thylene diamine tartrate,
and is called EDT for short. It is a
wartime and postwar development,
forced by the shortage of Brazilian
quartz with demands mounting rap-
idly, but the results of an investiga-
tion of piezoelectric materials ex-
tending over 25 years.
During the latter part of 1945, it
appeared that the expansion of long
distance facilities would be curtailed
due to the scarcity of quartz. The an-
ticipated quartz demand was approx-
imately ten times the prewar imports
from Brazil, and it was estimated
that such quartz, suitable for tele-
phone applications, as was left over
from the war effort soon would be
exhausted and the manufacture of
broad-band carrier systems cease un-
leess prompt steps were taken to
remedy the situation. This emergency
was met satisfactorily with the EDT
crystals.
Hole in a Cloud
A 15-mile-long, three-mile-wide
L-shaped hole, roughly twice the area
of Manhattan Island, New York City,
was produced in a supercooled or
icing cloud by seeding the cloud with
dry-ice pellets (see cut) . Since such
a hole is free of dangerous icing con-
ditions, an airplane could descend or
ascend through it safely. It is esti-
mated that by dry-ice seeding a plane
could, within 15 minutes time, clear
a hole large enough to descend
through such a cloud layer.
"Silent Sound" Tested for
Washing Clothes
High frequency sound waves may
clean your clothes in the washing
machine in the future.
The ultrasonic waves cannot be
heard by human ears, but they can
launder clothes. A demonstration in
ultrasonic laboratories recently dem-
onstrated how these vibrations can
provide the mechanical force of a
standard washing machine.
In the demonstration, a dirty cloth
in a bucket of soapy water was given
an ultrasonic wave treatment. Areas
of the cloth which had been exposed
to the waves came out clean.
One theory is that dirt is held to
clothes by electrical attraction, and
that sound waves will help shake the
dirt loose.
(Continued on page 16)
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Laboratory precision
in mass production 110
This line amplifier looks like something made in a
laboratory—and destined to spend its life there. Actu-
ally, the amplifiers are mass-produced to lead rugged
lives up poles, down manholes, or in remote repeater
stations along coaxial telephone cable routes. Each
amplifier must boost the volume of as many as 600
voice channels, ranging from 64 kc to 3,096 kc, with
closely controlled characteristics over long periods
without attention. Working out manufacturing
methods and controls that assure uniform perform-
ance of laboratory precision in telephone equipment
is always an interesting project to Western Electric
engineers.
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for Engineers
How to make handset
• handles twice as fast!
To meet the tremendous postwar demand for tele-
phones, Western Electric engineers were faced with
the problem of molding 50% more plastic handset
handles per day than ever before. Calling on their
wartime experience, the engineers turned to electronic
pre-heating, which raises the temperature of the phe-
nol plastic from room temperature to 275 degrees
Fahrenheit in just 30 seconds. In this way they cut
press time in half, doubled production, improved the
finish and increased the strength of the handset han-
dles through more uniform heating.
Engineering problems are many and varied at Western Electric, where
manufacturing telephone and radio apparatus for the Bell System is the primary
job. Engineers of many kinds—electrical, mechanical, industrial, chemical,
metallurgical—are constantly working to devise and improve machines and proc-
esses for mass production of highest quality communications equipment.
Western Electric
TA UNIT OF THE BELL SYSTEM SINCE 1882 2' T
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Fraternity Notes
Lambda Chi Alpha
On Monday evening, March 15,
Founders Day was observed by the
Lambda Chi Alpha Fraternity. The
commemoration was held at the
Terre Haute Y.M.C.A. with the
members of the local chapter as hosts
for the evening. Other schools rep-
resented were DePauw, Purdue, In-
diana University, and the University
of Kentucky. Guests of the fraternity
for the evening included the depart-
ment heads of Rose.
After the dinner was served, the
program for the evening was started
by Toastmaster Edward Meagher.
Mort Hief next refreshed the mem-
ories of pledge days by reviewing the
history and significance of Founders
Day. President George Kyle then
enumerated the activities and accom-
plishments of the fraternity during
the past year and issued goals for the
forthcoming season.
Howard N. Colman, natioanl alum-
ni secretary, spoke to the alumni and
chapter, as future alumni, on the
Alumni Organization, its beneficiary
aspects and problems confronted in
the activation of alumni.
The conclave was entertained by
Prof. Stock in his narration of his fra-
ternal experiences through the P.I.
E.S., Theta Kappa Nu and finally the
merger into Lambda Chi Alpha.
During the past month Ogdon
Kiefer was appointed as pledgemas-
ter.
In the latter part of February the
fraternity held a Hard Times Party
at Edgewood Cabin. After a very
closely contested decision, the grand
prize of special distinction for the
most original hobo costumes was
awarded to George Kyle and his
date. A good time was had by all.
BrS. the members of the fraternity
to cigars after the loss of his bache-
lor-hood. The fraternity extends its
sincere congratulations to Ray and
his new bride, the former Jo Ann
Beyer.
Alpha Tau Omega
On March 6 we held our annual
"state day" banquet and dance.
Brothers from seven colleges and
universities in Illinois and Indiana
gathered in the Terre Haute House
for their yearly reunion. Schools at-
Page 16
tending were as follows: University
of Illinois, Indiana University, De-
Pauw University, Purdue University,
Northwestern University, Monmouth
College, and of course Rose Poly.
William E. Teglund, worth grand
keeper of the annals and our national
director of alumni affairs, Robert
Simonds, were the national officers
in attendance. Our speaker was Mr.
Otis McCreery, who is director of
training of the Pittsburgh division of
the Aluminum Corp. of America.
During the banquet, the competi-
tive sing was conducted. The loving
cup was won by the University of
Illinois for the second year in succes-
sion. J. J. (Jake) Maehling, our
province chief, made the award.
The dance which followed the ban-
quet was quite an interesting affair.
Several of the fellows who attended
the dance had blind dates, and the
dance offered an excellent opportu-
nity for the fellows to become ac-
quainted with our local girls. The
date bureau was under the direction
of Brother Carl Hildebrand. The
music was furnished by Andy Im-
perial of Purdue who is himself an
A.T.O.
After the dance the chapter held
open house at the old homestead on
63 Gilbert Street. Refreshments
were served.
Since we were the host chapter we
found that we had quite a bit of work
to do. Our social chairman, Tex Hud-
son, deserves a vote of thanks from
the entire chapter.
Theta Xi
At an election of officers held
March 8, the following men, were se-
lEcted to guide Kappa Chapter for
the next six months: James Hurt,
cresident, Tim Kelley, vice-presi-
dent; Willard Ham, treasurer; John
Wargo, house manager; Robert Sew-
el, assistant house manager, and
Max Duggins, correspon d ing secre-
tary.
The Chapter wishes to congratu-
late the following men who gradu-
ated at the end of the March term:
James Mitten, 
•I Woolcott, John
Hawkins, Jack Bisch and Joe Bisch.
Also congratulations to Al Vogl
who has pinned Miss Henrietta Clay-
ton of Indianapolis.
RESEARCH & DEVELOPMENT
(Continued from page 14)
Induction Heating for Lathe Beds
Electronic heat-treating has been
called in to save lathes from a prema-
ture old age brought on by wear and
tear.
The massive steel base of a lathe
has always been vulnerable to acci-
dental blows from tools dropped on
its polished upper surface—the bed
S ver which precision machine parts
must move. Where modern machin-
ing techniques ofter require accuracy
as high as one-ten-thousandth of an
inch, a lathe bed surface which is
easily dented or scratched does not
have much life expectancy as part of
a first-rate S. The latest weapon in
the war on wear is a small coil the
size of two fists—an induction heat-
ing coil—working in league with a
S ne-half million cycle generating
unit.
This electronic device induces
high-frequency current in conducting
objects placed near and heats them
tS the desired temperature. Now
lathe-bed preon surfaces can be
passed under such a coil, brought to
red-heat, and water-quenched at a
rate of about three inches a minute,
rendering a uniformly hard surface.
Lathe manufacturers have tried a
number of ways for toughening a
lathe bed's surface—hard metal
strips screwed onto the bed; heat-
treating by gas flame; and chromium
S. ting—the second of these being
the most common. The strip method,
hS wever, is expensive, the gas heat
treatment may leave soft spots be-
cause of changes in gas and air tem-
perature, and chromium plating—the
mSst recent of the three techniques
—probably does not approach the
toughness obtained by electronic sur-
face-hardening.
Robot Chemist
A "robot chemist" which uses
electronics to determine the chemical
cS ntents of gases and vapors quickly
-5-ccurately, and which automat-
ically records its findings, has been
developed for industrial and research
applications.
Known to scientists and engineers
as the "analytical mass spectrome-
ter," the instrument, so sensitive that
it can detect traces of a gas when it
is present in such minute quantities
as only one part in 100,000 parts of
another gas, has been designed for
commercial use.
Formerly confined to laboratory
research work, the mass spectorme-
ter is seen as of special value to the
chemical and allied industries.
For 55 _.S analysis of syn-
thetic rubber, gasoline, and other pe-
(Continued on page 26)
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GENERAL ELECTRIC
CHEMIST...RESEARCHER...AIR CONDITIONER
For each, General Electric has assignments to his liking
General Electric is not one business, but an organi-
zation of many businesses, ranging from the
building of transformers at Pittsfield, Mass., to
the molding of plastics at Anaheim, Cal. Graduates
of American colleges and universities are finding
that the 97 plants of General Electric offer op-
portunities to all degrees of specialists, all sorts of
enthusiasms, all kinds of careers.
TRANSFORMER CHEMIST
What is there for a chemist to do in Pittsfield, where General
Electric makes transformers? The answer is: plenty. Five of
nine sections of the Pittsfield Works Laboratory deal with such
chemical problems as insulation, paints, metallurgy. Add to these
the company-wide opportunities in plastics and silicones, and it's
clear that young men like Fred Torrisi, now working on prob-
lems in silicon steel, are finding room to move around in General
Electric.
LAMP RESEARCHER
Lighting in America has become a $200,000,000 business,
but experts think it has only begun its growth. They estimate,
for example, that 30,000,000 American homes need four times
more light. At General Electric's Nela Park —"University of
Light"—in Cleveland, many a returned service man—like Con
Bechard, doing research on new types of lamps—is shaping a
career that has meaning in terms of interest, opportunity and
achievement.
AIR CONDITIONING ENGINEER
At Bloomfield, N. j., General Electric is in the business of
manipulating heat. Bloomfield makes store coolers, automatic
heating equipment, commercial refrigeration products, remote
room air conditioners, and heat transfer assemblies. With every
survey showing that the vast majority of home-planners want
some form of air conditioning or automatic heating or both, spe-
cialists like Bill Knaus are riding the crest of a mounting wave.
4
FOR YOUR COPY OF "CAREERS IN THE ELECTRICAL INDUSTRY," WRITE TO DEPT. 237-6, GENERAL ELECTRIC CO., SCHENECTADY, N. Y.
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Biswood's
The finest in JEWELRY and
SILVERWARE for over
SEVENTY YEARS
STUDENT
HEADQUARTERS
FOR
Diamonds - Watches
Costume Jewelry
Silverware
MEN'S
BASKETWEAVE JEWELRY
by
JC"6  ci<'LeW2V1
Luxurious, handsome, rich-look-
ing, this fine jewelry is the latest
word in smart accessories for the
well groomed man. All gold-fin-
ished in ENDURING KREISLER
QUALITY which means that it's
as durable as it is smart.
I Cuff Links $950
, Money Clip $5.50
Tie Holder  $4 50
Collar Clip $3.50
firicer include Federal Tax
Plan and save with
BIG WOOD'S
divided payment plan
Siswood's
SINCE 1877
20 NO. SIXTH
TERRE HAUTE, INDIANA
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PILOT PLANT . . .
(Continued from page 9)
tion, but it should be kept in mind
that the expansion to industrial oper-
ation from the pilot plant should not
be greater than ten to one. This,
however, is an arbitrary ratio, based
on experience and past practice.
Process data in the form of flow
diagrams, material balances, heat
balances, and raw material specifica-
tions are established in the pilot
plant. The flow diagram is of aid in
utilization of available space, and
favorable placement of the series of
operations with respect to one an-
other.
Material and heat balances are
necessary for accurate knowledge of
material and utility costs, conver-
sions, yields, purity, and by-products,
each of which is a determining factor
in production cost and market price
of the finished product. Utility costs,
including steam, water, power, and
labor, are usually the most important
running expenses of operation, being
much higher than raw material costs.
Efficient utilization of steam and
water, conservation of power, and
elimination of labor requiring opera-
tions are important factors in lower-
ing of utility costs.
Although one of the more import-
ant conditions determining the mark-
et price of a chemical commodity is
the yield obtained in the process, the
favorable increase of conversion per
pass, with the accompanying reduc-
tion of passes per operation, aids in
decreasing production cost and
market price. This possible saving is
first notable in the process industry
pilot plant, rather than in the labora-
tory.
Purity of finished product is a con-
siderable item affecting such com-
modities, and the separation of either
waste impurities or useful by-prod-
ucts by economical methods is deter-
mined in this stage of the process
development. Production and separa-
tion of by-products in sufficient quan-
tity for favorable disposition is a
problem first met in the pilot plant.
Limits of operating conditions, with
determination of optimum tempera-
tures, pressures, and catalyst involv-
ed, are best ascertained in the pilot
plant. Included in this category is the
limited ability of the operator, and
the resulting attempt by management
to make all operations as fool-proof
as possible.
Information concerning raw ma-
terial and product markets is more
easily gathered through pilot plant
demands and output. It is usually
necessary that a product be available
in usable quantity before prospective
buyers are able to make use of it and
properly evaluate its merits. The
moderate quantity output of pilot
plant operation enables this to be
done with the minimum investment
risk.
Thus, it is seen that each specific
use of the pilot plant serves to accom-
plish one major purpose — the less-
ening of economic risk involved. Al-
though there are numerous cases in
which the pilot plant development
has been omitted due to haste or war-
ranted willingness to gamble, and in
which the final outcome has justified
the omission, there still exists a great
faith in the pilot plant as insurance
against the loss of invested capital.
In this phase lies one of the great-
est opportunities for development and
design which is available to the chem-
ical engineer. Therefore, familiariza-
tion of the chemical engineering stu-
dent with the principles and purpose
of pilot plants is of great advantage,
both to him and to the industry of
which he will become a part.
Pilot plant of the Monsanto Chemical Company.
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'You are 
cordially 
invited
to visit 
Standard Oil's
NEW
NTER April 16, Standard Oil's great newresearch laboratory at Whiting, Indiana,
will be open to the public. Technical men will be
especially interested in these splendid new build-
ings and their equipment. Most interested of
all will probably be young men like yourselves,
for here at Whiting you can see facilities so
modern in every respect that they are likely to
serve as a model for similar industrial develop-
ments for many years to come.
It may well be that you will spend part of your
professional career in surroundings patterned
after these well-planned new buildings at
Whiting. In any case, you cannot fail to find
the new Standard Oil laboratory a present ac-
complishment and a promise for the future.
Here is one of the places where the world of
tomorrow will be shaped by the skill of men
trained, as you are, to the exacting, rewarding
tasks of scientific research.
Standard Oil Company
(INDIANA)
910 South Michigan Avenue, Chicago, Illinois
STANDARD
SERVICE
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taae t9whein seglecti4ng m°achfiine:
Extra "dividends" can be
realized by selecting ma-
chines that have a long
productive life, simplified
operation, accuracy and
versatility.
These "dividends" show
up in the many new ma-
chines recently added to the
Brown & Sharpe line, as in
the No. 5 Cutter and Tool
Grinder shown at the left.
Many unique features
developed to meet new con-
ditions, and long trouble-
free service life combine to
II ake a profitable invest-
1 Iment of Brown III and lilli Sharpe
Milling Machines
Grinding Machines
Screw Machines
nas BROWN & SHARPE MFG. CO.
  PROVIDENCE 1, R. I., U. S. A.
BROWN & SHARPE
HAT TIP ...
FOR RESEARCH IN
RADIOACTIVITY
PA" z 2W z 1W ; Weight 3% oz.
Lindemann Electrometer
This instrument was originally designed for use in
connection with photo-electric measurements of light in
astronomical work. It is now used extensively for the
determination of radioactive emission. Compact and
stable, it has high sensitivity, stable zero, and does not
require levelling. The capacitance of the instrument is less
than 2 cm. For general use, the instrument is placed upon
a microscope stand and the upper end of the needle ob-
served, illumination being obtained in the usual way
through a window in the electrometer case.
Write for descriptive literature
CAMBRIDGE INSTRUMENT CO., INC.
Pioneer Manufacturers of Precision Instruments
3756 Grand Central Terminal, New York 17
pH Meters and Recorders, Galvanometers, Gas Analyzers, Fluxmeters, Exhaust
Gas Testers, Surface Pyrometers, and other Electrical and Mechanical
Instruments for Use in Science, Industry and Medicine
The guy who is well
6 6Posted'' has his hat
cleaned and blocked
at
Stafford Hat and
Shoe Sanitarium
108 N. 7th St. C-1654
HOFFMAN PROCESS . . .
(Continued from page 8)
cI ntainer at about 100°C. and atmos-
pheric pressure; (3) filtering to sep-
arate insoluble siliceous matter from
-II 
contag alumina, iron
oxie, and other soluble impurities;
(4) concentrating the solution in a
still to conserve the amount of HC1
to be used in the following precipi-
tating operation; (5) precipitating
hydrated aluminum chloride (A1C13
611.0) by allowing the solution to fall
against a stream of HC1 gas; (6) re-
moving the crystals by conventional
centrifuging; (7) washing the crys-
tals with acid and water spray to re-
move adhering impurities, notably
iron chloride; (8) calcining hydrated
aluminum chloride to aluminum
oxide by a muffle furnace reaction;
(9) recovering HC1 and HC1 gas
from waste end products.
The process as outlined appeared
relatively simple, and yet when
adapted to pilot plant operations in
1943, several troublesome experi-
mental problems appeared (see Pilot
Plant •Operation, page 9) . Presum-
ably, these same problems are
ill II
the
I nes that stumiped the Germans and
other previous investigators. The
effective separation of alumina from
other soluble conlpounds, long a
stumbling block, was solve bd y im-
proved rcesting and washing tech-
niques. Also involved were major
corrosion problems of preventing
HC1 from eating away metal tanks
and piping, which were solved by
the complete and rather expensive
substitution of acid resisting plastics
and glass. Precipitated aluminum
chloride crystals were found to be
so abrasive that they would cut an
ordinary hydraulic pump to pieces
in a short time and special duty
pumps were developed at added ex-
pense. There was a persist prob-
lem of acid losses th the prod
ent
uct and
the surrounding air, a problem still
I nly partially solved. The ignition
If the chloride to the oxide is a com-
mon laboratory procedure, but here
it was applied on an industrial scale.
According to the present Hoffman
process, alumina can be extracted
frIm any available clay, a •decided
advanthge over 
certaILi in alkaline proc-esses. However, clays contag
muscI vite and those with high min-
eral content such a
II 
s our southern
clays produce appreciably _I
 
alum-
ina per pound of clay because of com-
plications resulting in the reactions
of the excess impurities. Diaspore
clays are equally undesirable. Kao-
lin, because of its abundance,. ac-
cessibility, and ease of extraction, has
(Continued on page 22)
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RCA Laboratories' "Chamber of Silence—proving ground of tonal quality in radio and television instruments.
Ever hear SILENCE?
You walk into an eerie room. The door
swings shut and you're wrapped in a
silence so complete that it's an effort to
listen. Sound in this vault-like cavern is
reduced to the minimum of hearing.
But even silence has a sound of its own.
Faintly you hear a subdued hiss; sometimes
a soft hum. Scientists have suggested this
may be the "noise" of molecules hitting the
eardrums. Others wonder if it is caused by
the coursing of the body's blood stream.
When acoustic scientists at RCA Labora-
tories want to study the actual voice of an
instrument, they take it to this room. What
they hear then is the instrument itself—and
only the instrument. They get a true meas-
ure of performance.
APRIL, 1948
Information gained here is part of such ad-
vances as: The "Golden Throat" tone system
found only in RCA Victor radios and Victrola
radio
-phonographs . . . superb sound sys-
tems for television. . . the true-to-life quality
of RCA Victor records . . . high-fidelity mi-
crophones, clear voices for motion pictures,
public address systems, and interoffice com-
munications.
Research at RCA Laboratories moves
along many paths. Advanced scientific think-
ing is part of any product bearing the names
RCA, or RCA Victor.
When in Radio City, New York, be sure
to see the radio, television and electronic
wonders at RCA Exhibition Hall, 36 West
49th Street. Free admission. Radio Corp. of
America, RCA Building, Radio City, N. Y. 20.
Vvir
Continue your education
with pay—at RCA
Graduate Electrical Engineers: RCA
Victor—one of the world's foremost manu-
facturers of radio and electronic products
—offers you opportunity to gain valuable,
well-rounded training and experience at
a good salary with opportunities for ad-
vancement. Here are only five of the many
projects which offer unusual promise:
• Development and design of radio re-
ceivers ( including broadcast, short wave
and FM circuits, television, and phono-
graph combinations).
• Advanced development and design of
AM and FM broadcast transmitters, R-F
induction heating, mobile communications
equipment, relay systems.
• Design of component parts such as
coils, loudspeakers, capacitors.
• Development and design of new re-
cording and reproducing methods.
• Design of receiving, power, cathode
ray, gas and photo tubes.
Write today to National Recruiting Divi-
sion, RCA Victor, Camden, New Jersey.
Also many opportunities for Mechanical
and Chemical Engineers and Physicists.
RADIO CORPORATION of AMERICA
Page 21
U'...NHirwAy
Built to stand up to
the toughest treatment. Special
steel line has "Nubian" finish—dead
black background with markings
cut deeply into bright portions far
reading ease and accuracy. Easily
detached from husky metal. reel, Write
for free catalog. THE LUFKIN RULE CO.,
SAGINAW, MICHIGAN, New York City.
FOR DURABILITY
IT PAYS TO
PLAY
The Newest and Most
Complete Sporting
Goods Store In
Indiana
726 Wabash Ave.
Terre Haute
Indiana
Page 22
AMERICAN
WATERPROOF
INDIA INK
Now available with
Cork and Curved
Quill Stopper
OR
Perfected Rubber
Dropper Stopper
Both type stoppers
available on
waterproof black.
When ordering from
your dealer, specify
the type stopper
required.
HIGGIRS
LSNF CO.,IATC.
271 MATH STREET, BROORLY.N 15, Y.
HOFFMAN PROCESS . . .
(Continued from page 20)
proven an excellent raw material
with which to initiate the process.
Clays rejected as too coarse by the
manufacturer of chinaware and
ranging in color from white to yel-
low are most satisfactory. Statistical
analysis of kaolin particle size has
shown it to range from 20 microns
diameter for air-floated kaolin to 200
microns diameter for crude, surface
kaolin.
Although HC1 will dissolve some
alumina from an unroasted clay, such
high pressures are required and so
many impurities only partially re-
moved that the roasting of kaolin be-
fore digestion is quite advantageous.
During the roasting period, inter-
molecular bonds are relaxed and
some previously trapped moisture is
driven off. The temperature at which
this roasting takes place is important
because clay roasted at too high a
temperature produces alumina that
is insoluble in HC1. Naturally, the
roasting temperature is dependent
upon the type of clay and operating
about 700°C. produces the best re-
sults. Unroasted kaolin is almost
white in color at room temperature,
but increased temperatures makes it
become progressively darker, reach-
ing a maximum brown color at
700°C.; if heated above this level, the
color reverts to its former white. This
maximum brown color indicates the
clay suitable for the best acid di-
gestion. If the roasting operation is
performed for the specified hour's
time in the proper manner, only
0.5% excess moisture remains in the
product and it will not revert to its
former state when exposed to air. If
more than 0.5% moisture remains in
the roasted product, appreciably
smaller yields of alumina are ob-
tained.
Following the roasting step, the
clay is digested in dilute HC1 for
about three hours in a common com-
mercial type digester. The usual
charge ration is about one gallon of
acid per pound of kaolin, the large
acid excess being used to dissolve
all alumina completely; a heat of re-
action of 1400 BTU per pound of
kaolin occurs during the exothermic
mixing. Slurry in the digester is
cooled to about 60°C. by circulating
water in the steam pipes, and then
pumped to a filter press, where in-
soluble silica matter settles out and
is removed. The filter cake consist-
ing of soluble material is blown dry
(Continued on page 28)
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Experimental research results in better
Vitamin D source for poultry industry
Fifteen years of work by Du Pont
chemists, biochemists, physicists,
and engineers behind develop-
ment of "DELSTEROL"
In 1922, it was shown that vitamin D
controls the utilization of calcium and
phosphorus in the body, especially in
the bones of growing animals. This led
to the discovery that leg weakness in
chicks, poor production,low hatchability
of eggs, and other disturbances were
caused by a deficiency of this vitamin.
that year, Du Pont research men—who
had been studying the chemistry and
biochemistry of vitamin D for almost
four years—announced that the pro-
vitamin in animal cholesterol was not
ergosterol. They showed that the acti-
vated provitamin in cholesterol gave a
vitamin D much more effective for
chicks than that of irradiated ergos-
terol. This fact was based on many
comparative assays of irradiated choles-
terol, irradiated ergosterol, and irradi-
ated mixtures of these substances on
rats and chicks.
L. Fullhart, Ph.D. 1946 in organic chemistry, Iowa State College and W. F. Marlow, chemist, B.S. 1941,
George Washington University, preparing to examine a sterol product for quality and yield.
Scientists subsequently discovered
that vitamin D could be made by irradi-
ating plant or animal tissues with ultra-
violet light. This reaction has since been
shown to consist of transforming cer-
tain provitamins from the group known
as sterols, into vitamin D. The final re-
sult of these discoveries was the present
large-scale commercial production of the
vitamin by a series of complex chemical
and photo-chemical reactions which re-
quire careful control by chemists, bio-
chemists, physicists, and engineers. In
this development, Du Pont scientists
played an important part.
Ergosterol once the only source
For years before 1934 it was assumed
that ergosterol, a sterol first isolated
from vegetable sources, was the only
provitamin that yielded vitamin D. In
Synthesis from Cholesterol developed
Other investigators showed that the
provitamin in cholesterol was 7-dehy-
drocholesterol by developing its syn-
thesis from cholesterol. The relationship
between cholesterol, 7-dehydrocholes-
terol, and vitamin D3 is shown by the
following formulas:
HO
HO
CH3
CH3
CH3 /CH3
CH-CH2-CH2-CH2-C1
JCRs
CHOLESTEROL
CH3 ,CH3
CH -CH a-CH2-CH2-CH
\CH;
7-DEHYDROCHOLESTEROL
•
Bones at top, from birds fed no vitamin D, are
shorter, poorly developed, and fragile, com-
pared with bones at bottom from birds fed
Du Pont "Delsterol."
CH3 CH3 iCH3
CH -CHa-CH2-CH2-CH
\ CH3
VITAMIN D 3
Du Pont chemists and engineers car-
ried this forward by devising a success-
ful commercial process for making 7-de-
hydrocholesterol and irradiating it to
vitamin D3. Several forms of vitamin D
are now manufactured by Du Pont,
ranging from oil and dry powder con-
centrates—used by the poultry trade
under the trademark "Delsterol" —to
vitamin D3 crystals of the highest
purity.
Today's chickens are healthier, and
the average annual egg yield over the
last eight years has increased from 134
to 159 per bird. To a considerable de-
gree, this is a result of the fifteen years
of research devoted by Du Pont scien-
tists to the development of "Delsterol"
"D"-activated animal sterol.
Questions College Men ask
about working with Du Pont
What are the opportunities in sales?
Separate sales staffs are maintained by each
of Du Pont's ten manufacturing depart-
ments. Training in chemistry or chemical
engineering is a prerequisite for some sales
positions, which may be in one of three
fields: technical sales, sales development, or
direct selling. New employees usually ac-
quire technical background by first working
in a control laboratory or in production.
Write for booklet, "The Du Pont Company
and the College Graduate," 2518 Nemours
Building, Wilmington 98, Delaware.
PON
u. S. PAT. Or
BETTER THINGS FOR BETTER LIVING
...THROUGH CHEMISTRY
More facts about Du Pont— Listen to "Cavalcade
of America," Mondays, 8 P.M., EST on NBC
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BLAST FURNACES . . .
(Continued from page 6)
site arrangements. One of the prob-
lems has been what to do about
changes in demand from time to time.
The blast furnace might be able to
by-pass this problem because of the
fairly constant demand for oxygen.
An on-the-site oxygen plant would
also be helpful in that oxygen de-
mands, normally met by oxygen in
tanks, could be filled.
The actual enriching of the blast is
simple enough. Enrichment of 21 per-
cent oxygen normal air to 26 to 30
percent oxygen, as has been pro-
posed, would require only small
amounts of 90 percent oxygen and
would increase the amount of oxygen
in the blast by a fourth.
With an increased oxygen supply
per volume of blast, the production
of a furnace would be improved. With
only the suggested 5 percent increase
in the oxygen content, the production
increase would approach a fourth of
normal production. The effect of the
use of 26 percent oxygen in the 225
blast furnaces of the United States
would be tremendous.
If a small increase in production
would suffice, the amount of air be-
ing blown could be reduced by the
use of enriched air in the blast.
When a furnace is operating on
oxygen-enriched air, the temperature
of the furnace will be higher than
when normal air is being used. As a
result the refractories of the furnace
are subjected to greater wear. The
length of life of the furnace lining
would be greatly reduced by the use
of 26 percent oxygen.
To this point all consideration of
oxygen enrichment of the blast has
been more or less theoretical. The
United States has done little experi-
mentation with enriched air; how-
ever, Germany went into the problem
rather deeply during the past war.
German reports indicate that enrich-
ment to 26 percent requires no major
changes in structure or refractories
2
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In addition the Germans claim that
they have successfully worked with
percentages up to 30 percent in ferro-
manganese blast furnaces.
The Russians report having worked
on the problem of enriched blast.
They report producing ferrochrome
containing 50 to 60 percent chromium
in blast furnaces using air enriched
Cut Courtesy of United States Steel Corp.
In the foreground ore is piled high
ready for use in the blast furnace.
to 30 to 40 percent. It is claimed that
coke consumption can be reduced to
from two-thirds to one-half the nor-
mal requirements. This is probably
the result of the more complete com-
bustion of coke to carbon monoxide.
The economics of oxygen operation
are somewhat complex. The major
expenses of the operation are in the
oxygen-producing problems. This
group, however, is not the only ex-
pense. The shortened life of the lin-
ing requires a greater and more fre-
quent expenditure for relining. In
addition the refractories of most fur-
naces are operating near the top tem-
perature at which they can be used.
If enrichment beyond 30 percent is
to be made, new refractories will be
needed. It is probably reasonable to
believe that new furnaces could be
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built to operate advantageously with
highly enriched air. However, while
a few such furnaces might be built,
no wholesale replacement of furnaces
in the next few years is practical or
warranted with the cost of furnaces
at several million dollars and upward.
And this cost is not counting an oxy-
gen-producing plant.
Even the idea of placing all the
United States' 255 furnaces on en-
riched air blasts does not seem wise
at this time. On the other hand costs
are approaching a point at which it
would be profitable to build an oxy-
gen plant to supply a blast furnace.
The advisibility of building such
plants for use with ferromanganese
and ferrochrome furnaces is being
seriously considered.
While an iron producer can not
solve his problems at present by
walking up to the counter and order-
ing one oxygen plant, the use of oxy-
gen-enriched air with lower grade
ores in the future seems highly
probable.
The idea of combining pressure
operation and oxygen operation has
been receiving serious thought from
American iron men. The possibiliti-
ties of such a combination are very
attractive. The production would be
approximately the sum of the pro-
duction of the individual operations
because a greater volume of air would
be blown containing a greater per-
cent of oxygen.
The coke consumption would be
reduced by combining the effects of
the more efficient reduction of the
pressure operation and the more
complete combustion of the oxygen
operation. The iron quality would be
further improved because of the re-
duced coke rate.
A furnace built for pressure-oxy-
gen operation would be more efficient,
smoother acting, and more produc-
tive than any furnace yet designed.
The blast furnace of the future might
well be such a furnace.
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"The Fountain Pen Store"
VIQUESNEY'S
Drawing Equipment
and
Supplies
644 Wabash - 815 Ohio
TERRE HAUTE,
INDIANA
ALUMNI NEWS . . .
(Continued from page 14)
Changing your mailing address?
For prompt service, notify the Tech-
nic directly in advance if possible.
It has been called to the attention
of the alumni editor that two incor-
rect items appeared in a recent issue
of the Technic. Mr. M. A. Faucett,
'21, was incorrectly reported to be
head of the Electrical Engineering
Department at the University of Illi-
nois. Mr. Faucett is a professor of
engineering at the university but Dr.
W. L. Everitt is head of the depart-
ment. Also Mr. Louis M. Eyermann
was incorrectly listed as a former
member of the class of 1933. Mr.
Eyermann was graduated with hon-
ors with the class of 1938 and should
have been listed with that class.
The Technic regrets that these er-
roneous statements appeared and in
the future we shall try to keep a
closer check on alumni personals.
She: "You bad boy, don't you kiss
me again."
Smooth Operator: "I won't. I'm
just trying to find who has the gin
at this party."
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partners in creating
I lir4:111:r I
Draftinz. Reproduesion,
Surtuning Equipment
and Materials.
Slide Rules,
Afrasuring Tape,
K & E drafting instruments, equipment and materials
have been partners of leading engineers for 80 years
in shaping the modern world. So extensively are these
products used by successful men, it is self-evident that
K & E has played a part in the completion of nearly
every American engineering project of any magnitude.
KEUFFEL & ESSER CO.
EST 1867
NEW YORK • HOBOKEN, N. J.
Chicago • St. Louis • Detroit
San Francisco • Los Angeles • Montreal
Since 1003 al
National Electric has been a symbol
of Quality on Wiring
Systems and Fittings
for every conceivable
requirement
• •
NATIVNAL.
ELECTR I C PROOOCTS
Today-4101°mA Electric
iS the World' 
s largest
Producer of 
Electrical
Rougliing-in Materials
••••••••••00•11110•11100
National Electric
Products Corporation
Pittsburgh 30, Pa.
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Louisville Bridge & Iron
Company
Incorporated 1865
Engineers, Fabricators and Erectors of Steel Bridges,
Steel Buildings
Louisville
Stock Steel for Prompt Shipment
Offices: 1 1 th and Oak Streets
Kentucky
RENT OR SALE
TYPEWRITERS
All Makes and
Models
Adding Machines
Cash Registers
and
Office Equipment
G. W. WRING
Crawford 3044 603 N. 7th
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 RESEARCH 8z DEVELOPMENT
(Continued from page 16)
troleum products, the analytical
mass spectrometer requires but one-
tenth the time needed by ordinary
methods of chemical analysis.
The time needed for analysis and
calculation of the chemical composi-
tion of a sample depends on the num-
ber of its components, the complexity
of the mixture, and the interference
of one component with another. The
instrument can be operated by a
non-technical person after the meth-
od of analysis has been determined
by a technically-trained supervisor.
Historically, mass spectrometers
trace back many years to the
Crookes tube in which a beam of
charged particles was deflected by
the presence of a magnet. In the an-
alytical mass spectrometer, the com-
pound to be analyzed is introduced
into an ionization chamber, where its
molecular particles are given electric
charges. The molecules then are ac-
celerated through a magnetic field,
which causes them to follow a curved,
rather than a straight path. Because
heavier molecules are deflected less
than the lighter ones, the particles
are spread across a collector plate in
a molecular spectrum according to
their weights, from 1 to 350, permit-
ting an accurate analysis of the sam-
ple's constituents.
The equipment is built in two main
parts for each inspection. The control
rack is six feet high, 40 inches wide
and deep. It contains the electronic
components and recorder. A tube
rack houses the spectrometer tube,
vacuum pumps, gauges, sampling
systems, and other components.
Metal Bars Tested for Composition
and Characteristics by Magnetic
Comparison
Whether a metal rod containing
iron in a stock pile is identical with
a standard specimen in composition
and characteristics can be deter-
mined by a simple instrument that
compares their electrical or magnetic
quantities.
The instrument, a war develop-
ment with improvements, is called a
metals comparator. It is relatively
small and inexpensive, and so simple
to operate that it can be used for in-
spection in stock rooms or on a pro-
duction line. Its use in no way injures
the metal being tested.
The comparator consists of a sole-
noid, a coil or wire through which an
electric current is passed to create a
magnetic field, which forms one leg
of a balanced circuit. The other leg is
a variable resistance that can be
changed until the circuits from the
TiE Ron TECHNIC
(Est. 1876
THEY ALL AGREE
. . . that Schmidt's has the finest
service department in town. Wcrtch,
clock cmd jewelry repairing done by
a state-licensed wcrtclunaker . . . . .
engraving, bead-stringing, crystal
fitting . . . . all exylert work done
promptly and efficiently.
SCHMIDT'S
TERRE HAUTE'S OLDEST RELIABLE JEWELER
two legs are in balance. In use, the
standard specimen is inserted in the
sS. noid first and a balance obtained.
Then the rod of unknown properties
is inserted in the coil. If the balance
holds, it is identical with the sp
men in composition and characteris-
tics. In searching the stockpile for an
identical metal, one rod after another
is tested until one is found that hold 
a
s
the balance. Rods can be tested s
fast as they can be inserted in the
solenoid.
'The instrument has been used to
differentiate between annealed and
unannealed steel bars. It has also
been used to sort finished metal parts,
incluSing plated parts, on the basis of
compoon or heat treatment. Fer-
rous metals can be assorted on the
o 
basis of average hardness. Material
r parts to be tested need not be
wiped, cleaned or otherwise specially
prepared.
Switchboard Controls Gases
A "switchboard" for the control of
gas rather than of electricity is used
in a laboratory in Schenectady to
regulate the flames on a large glass-
working lathe. There are 
•
four sets of
burners on the machine, applying
flames from various directions. To
each can be supplied a precise flow of
hydrogen, oxygen, gas or air, mixed
in any proportion desired_
APRIL., 1948
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DRINK
fteeZ
IN BOTTLES
"The Pause That Refreshes"
COCA-COLA
BOTTLING COMPANY
924 Lafayette Ave. C-7094
11IkG S BPI"
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Men of Rose
May we call
attention to our
Complete
Printing Service
Rapid, accurate
execution of your
printing requirements
at reasonable prices
Moore-Langen
Ptg. & Pub. Co.
140 North 6th St.
TERRE HAUTE, IND.
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HOFFMAN PROCESS . . .
(Continued from page 22)
with compressed air, washed with
acid and water, and pumped to a con-
densing still. The volume of washed
solution must now be greatly re-
duced in order to save HC1 gas in
later precipitating operations; how-
ever, a considerable volume of HC1
can be recovered at this point and
used again in the digester. As the
specific gravity approached 1.06 and
after most of the HC1 vapor has been
driven off, the solution shows signs of
aluminum chloride crystallization
and the concentration step is discon-
tinued. At this point, the slurry
must be cooled sufficiently to be
pumped to the precipitating appara-
tus, where crystals of hydrated alum-
inum chloride are to be produced.
This is accomplished by pumping the
solution to the top of an unpacked
tower and allowing it to fall against
the upward flow of HC1 gas entering
the bottom of the precipitator. A de-
sirable flow through a typical pilot
plant precipitator was found to be
about 30 gallons of slurry per min-
ute and increased flow merely pro-
duces a clogging of the crystals at the
outlets. This reaction is also ex-
othermic in nature, yielding about
500 BTU per pound HC1 gas ab-
sorbed. Initially, in the pre-precip-
itated stage, one gallon of solution
contains 1.20 pounds of crude alum-
ina, and the precipitation operation is
carried on until this alumina content
drops to 0.10 pound per gallon of
slurry.
As the slurry of abrasive alumi-
num chloride crystals collects in the
bottom of the precipitator, it is drawn
off under pump pressure, the rate
of flow being governed by special
valves. At the centrifuge where the
slurry is pumped, an asbestos filter
cloth retains the crystals in a suit-
able basket-type container capable of
holding considerable quantities of
solid matter. Following centrifugal
=3=7
I IROASTER
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EP a
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EVE TONPORA
i
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Detailed flow sheet of the
Hoffman Process.
separation of the product, adherent
impurities are removed by acid
washings and the final purity of the
alumina is dependent upon the com-
pleteness of the final washings. Fer-
ric chloride, the principal impurity
involved, merely clings to the outside
of the aluminum chloride crystals,
making the described washing pro-
cedure feasible.
Calcination of the hydrated chlo-
ride to the oxide is the final step in
the production of aluminum from
clay. This furnace reaction occurs at
about 1000°C. and proceeds by the
following reaction:
2A1C12.61120+ (heat) >A1208+
6HC1+ 91120
The furnace used is a muffle type,
with special provision made for con-
stant agitation of the chloride while
(Continued on page 30)
To Dance Better. . .
Better Go To ...
120 So. 7th St. C-9508
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FURNACE PERFORMS
MULTIPLE HEAT-TREATING FUNCTIONS
UNDER VARIED CONDITIONS
In modern heat-treating, adaptability of equipment and
flexibility of fuel are primary influences in any cost-per-
piece analysis. As a typical example of the flexibility of
the productive flames of GAS, this Conjecto-Fired GAS
Furnace is used for a variety of operations without any
change other than regulation of the fuel-mix and tem-
perature controls.
Atwood Vacuum Machine Company, Rockford, Illi-
nois, is equipped to heat-treat pieces ranging from 1
ounce to 1000 pounds, in volume up to 15,000 pounds
daily. Their modern Gas-fired Equipment is adapted for
annealing, carburizing, drawing, hardening, normaliz-
ing, malleableizing, stress relieving, under rigid metal-
lurgical specifications.
Experienced heat-treating specialists like Atwood
Vacuum Machine Company use GAS because this
flexible, controllable, rapid-heating fuel is so readily
adaptable to all types of processing at any required
temperature. The productive flames of GAS are so
flexible that they can be used for any production-line
heating operation, under the most exacting conditions.
AMERICAN GAS ASSOCIATION
420 LEXINGTON AVENUE • NEW YORK 17, NEW YORK
Data and Photos by SURFACE
COMBUSTION CORPORA-
TION, Toledo, Ohio, Manu-
facturers of Gas Heat-Treating
equipment
FOR ALL
INDUSTRIAL HEATING
Surface Conjecto-Fired GAS
Furnace used for a variety of
heat-treating operations includ-
ing Malleableizing, Pack Carburizing,
Annealing in a temperature range
from 600° F. to 1800° F.
ANNEALING—Station wagon body hinge
Material:
Temperature:
Time Cycle:
Net charge:
SAE 1020
1600° F.
36 hours
6400 lbs.
PACK CARBURIZIN—Brake Trunnions
Material:
Temperature:
Time Cycle:
Case:
Net charge:
Hot rolled SAE 1010
1650° F.
8 hours
.040
1500 lbs.
MALLEABLEIZING—Trailer Jack Screws
Material:
Temperature:
Time Cycle:
Net charge:
Malleable Iron
1750° F.
72 hours
10,000 lbs.
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HOFFMAN PROCESS . . .
(Continued from pafie 28)
being converted. This agitation
makes the reaction a continuous one
and effects the change at a lower
temperature than otherwise possible.
For the sake of purity, the chloride
and resulting oxide must never come
in contact with the products of com-
bustion of the furnace fuel gas. Best
calcination results are obtained by
mechanical feeding of the aluminum
chloride through the top of the fur-
nace and by drawing out the powd-
ery alumina from the bottom by a
vibrating conveyor, always making
sure that no air can enter the fur-
nace. Provisions for handling the
resulting vapors must be made care-
fully since they are extremely cor-
rosive and tend to condense as acid
in the cooler parts of the furnace.
As in any profitable industrial
process, the recovery of usable raw
materials from waste products is an
economic necessity. In the Hoffman
process, the material to be recovered
at stills, digesters, etc., is HC1 and
HC1 gas, which are obtained from
several sources, purified, and piped
back into the system for reuse. HC1
from still "A" (see diagram) is con-
densed and stored near the digester
as a constant boiling mixture of 20%.
BORDEN'S
PURE MILK
ICE CREAM
C-5031
531 N. 5th St.
Terre Haute, Ind.
A centralized waste tower is provid-
ed for the storage and reclamation
of HC1 gas from the centrifuge, pre-
cipitator, and evaporator. Still "B"
recovers most HC1 from waste solids
and provides for its return into the
system. In spite of such acid con-
serving measures, makeup acid must
always be added in varying propor-
tions because of vaporization, prod-
uct losses, and equipment losses.
The final product, alumina, is very
white in color and finely-divided,
with particle sizes varying down to
0.1 micron in diameter. The alumina
produced by this process is about
99.8% pure, containing about 0.1%
chlorine, 0.04% iron, and 0.06% sili-
con as impurities. The product is
appreciably hygroscopic in nature,
gaining as much as four percent
moisture upon standing only a short
time. However, this property can be
eliminated by calcination at higher
temperatures and may be necessary
for proper reduction of aluminum by
the Hall process in the light of recent
studies. Although finely-divided
alumina is said to be inferior to baux-
ite in electrolytic reduction proper-
ties, it is especially suited for such
specialized purposes as metal-
lographic specimens and paint man-
ufacture.
It is impossible to estimate the ex-
act cost per unit of alumina produced
by the Hoffman process, but data
taken from pilot plant operations pro-
vide a rather accurate basis for a
cost estimate. Average figures show
that the cost of producing one ton of
alumina (exclusive of plant and
personnel) is $109.13, with makeup
acid and fuel costs making up a
heavy portion of the total expendi-
ture. However, with efficient plan-
ning and mass production, it is esti-
mated that it could be produced for
about $60 per ton as compared to the
present price of bauxite given as $30
per ton.
The future of the Hoffman process
as herein described is, as with any
other experimental project, quite
uncertain because other more eco-
nomical methods may soon be devel-
oped. Nevertheless, the Hoffman
process is one of the most workable
of the present processes and may be-
come increasingly important in mod-
ern industry. In generalizing upon
the recent alumina from clay proj-
ects, Dr. James I. Hoffman, discov-
erer of the described acid extraction
process, said: "The availability of all
the foregoing processes affords good
insurance for an abundant supply of
aluminum in the United States in the
future."
HUNTER, GILLUM & HUNTER, Inc.
GENERAL INSURANCE—
BONDS
Phone C-1400
16 So. 7th St. Terre Haute
"When You Say It With Flowers
Say It With Ours"
THE BLOSSOM SHOP
Gladys Cowan Pound
113 N. 7th Street Telephone C-3828
TERRE HAUTE, INDIANA
Member of Telegraph Delivery Service
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Tapping a Waterfall...
TO LIGHT A
COUNTRYSIDE ...
AND A WAY
TO SUCCESS!
Design and build a hydro-tur-
bine to meet exacting demands of
capacity, head and horsepower . . .
that's just one of thousands of ab-
sorbing problems tackled and solved
by Allis-Chalmers engineers.
A-C probes every phase of
science and industry—electronics,
hydraulics, processing, metallurgy
. . . contributes important new ma-
chine advancements to almost every
basic industry.
What better place could you
find to develop your engineering
talents! What better chance to grow
in your chosen field.
700 INVESTIGATE
ALLISCHAMI LMERS
ONE OF THE BIG 3 IN ELECTRIC POWER EQUIPMENT—
BIGGEST OF ALL IN RANGE OF INDUSTRIAL PRODUCTS!
Write for Book No. 6085,
outlining A-C's Graduate
Training Course.
Allis-Chalmers Mfg. Co.,
Milwaukee 1, Wisconsin
APRIL, 1948 Page 31
Sly
An Arkansas farmer was driving
down the road with a wagon load
of non-commercial fertilizer. A
tourist from New York chanced to
stop him to inquire directions.
After obtaining the information he
desired, the tourist inquired of the
farmer what he had in the wagon.
"Manure," said the farmer, "goin'
to spread it on my rhubarb."
"Well, I'll be darned," said the
tourist, "and my wife laughs at me
for spreading butter on my pie."
* * * *
OVERHEARD IN LAB
"Wine, women, and song are get-
ting me down. I guess I'll have to
give up singing."
* * * *
Fraternity Man: "Why do the
most important men on the campus
always get the prettiest girls?"
His Date: "Oh, you conceited
thing."
* * * *
"Lips that touch wine will never
touch mine," declared the fair coed.
And after she graduated, she
taught school for years, and years
and years . . .
* * * *
Agent: "Sir, I have something
here that will make you popular,
make your life happier, and will
bring you a lot of new friends."
Eager Engineer: "Good. I'll take
a quart."
* * * *
A Scotchman and an Irishman
were on board a ship bound for
Scotland.
Scotchman (catching sight of his
fatherland): "Hurrah for Scot-
land!"
Irishman (riled): "Hurrah, hell!"
Scotchman: "Tht's right. Every
man for his own country."
* * * *
FOND ILLUSION
Scientists say that married men
live longer. Married men, on the
other hand, are just positive that it
only seems longer.
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Droolings
By Robert Campbell, sr., c.e.
Newton's law of illumination:
The dimmer the porch light, the
greater the scandal-power.
* * * *
We have deep respect for age, if
it is over eight years and bottled.
* * * *
Salesman: "Madam, could I in-
terest you in a car?"
Madam: "Well, you might try."
* * * *
Attention T.B.P., 4.2's, etc.
A squirrel is in a cage 1 yard long
with openings at each end large
enough for him to stick his head
through. He traverses the length of
the cage in 1 second. He becomes
excited when some one approaches
the cage and then covers the dis-
tance faster and faster, taking one-
half the time each successive run.
How long will it be until he will
have his head sticking out both
ends of the cage at the same time?
* * * *
"Yeah," said the sophomore,
"when I came out here I was pretty
conceited, but they knocked all of
that out of me and now I'm one of
the best fellows in school."
* * * *
She: "Don't you know what good
clean fun is?"
He: "No, what good is it?"
Another impediment to marriage
nowadays is the increasing diffi-
culty to support the government
and a wife on one income. -
* * * *
Two lunatics, each firm in the be-
lief that he was a lifeguard, had
escaped from an asylum and were
trudging along the road in search
of an ocean. Presently they came
upon a large field of wheat which
was rippling in the breeze much
like the waves of the sea. Shedding
their clothes, they scrambled up a
telephone pole and the first goofy
one dove off. A moment later his
head dazedly emerged from the
wheat.
"Dive to the left," he cautioned
his companion, "I struck a sand
bar.
He: "May I take you home?"
She: Sure. Where do you live?"
* * * *
They say that Heaven will pro-
tect a working girl, but who will
protect the guy she's working.?
Small Boy: "Shine your shoes,
Mister?"
Grouch: "No."
Small Boy: "Shine your shoes so
you can see your face in them."
Grouch: "NO."
Small Boy: "Coward."
* * * *
And then there was the bank
president who rushed into the bank
looking for the cashier, only to find
that the cashier was not at his
window. When inquiring to his
whereabouts, he was told that the
cashier was at the races. "Gone to
the races during business hours?"
cried the president.
"Yes, sir, it's his last chance to
make the books balance."
* * * *
He who laughs last has found a
double meaning that the censors
missed.
THE ROSE TECHNIC
The Kodak High Speed Camera ... a precision
instrument that gives you exact visual answers
to complex industrial time-motion problems.
WHEN high speed machinery doesn't work as itshould or wears out too soon. . . when you need
to know how fast-moving liquids behave . . . when
any complex time-motion problem confronts you...
try motion analysis with the Kodak High Speed
Camera.
By taking pictures up to 3000 frames a second and
showing them at regular speeds . . . you visually
slow down action almost 200 times! And flash marks
which the camera puts along the film edge time any
phase of action in fractions of milliseconds.
By using this precision instrument in your labora-
tory or plant, you can track down and measure almost
any problem in flexure, inertia, waste, motion. . . ana-
lyze chemical and electrical phenomena for perma-
nent record ... for study . . . for group discussion.
Send the coupon for a copy of the booklet "Magni-
fying Time." It will tell you how this instrument is
being used advantageously in many industries.
High Speed Movies
Argon "timer" on Kodak
High Speed Camera puts
edge marks on film, as
shown below, for externally
fed rectangular pulses.
Milling cutter bit
caught in the act of
breaking. Edge marks
on film give the exact
relative time and speed
of any phase of
high speed action.
Eastman Kodak Company
Rochester 4, N. Y.
Please send me 0 your new, free booklet on the Kodak High
Speed Camera; 0 your 16mm. demonstration reel of exam-
ples of high speed movies.
... another important function of photography
"I'VE TRIED THEM ALL,
CHESTERFIELD IS MY
FAVORITE CIGARETTE"
STARRING IN A
TRIANGLE PRODUCTION
"SLEEP, MY LOVE"
'3041:fi knows 
Cigarette tobacco
like the 
tanner who 
gr0yISit
"I like to 
sell my 
tobacco to 
Liggett & 
Myrs 
because they've 
been
e
buying my best 
tobacco
co Ids ever 
since and 
paying the top 
price to get 
it ever 
since
I 
started raising 
toba •
"I've been 
smoking 
Chesterfe 
I 
started raising 
to.
I know 
they're made 
of mild 
ripe tobacco 
because that's 
the
kind they 
buy from 
me."
Pvms MILDER urrurt TASTING CO 0 OLER SMOKING
COpyright 1948, LIGGETT & MYERS TOBACCO CO.
